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Carinogenicity Frer Review of Yinclozelin {3t
lamaary 15, LK

SUMMARTY

at ke mecond Carcinegsnicirty Pesr Review mesting, vinclezelin was
clazcifisd as Group B2, bassd on the multiple bumors s&en i1l the
rat (bBenign testicular Leydig cell and prostate adenomas in males,

and herign ovarian sex cord s-remal tumors in femalas) at a dose
which ws= not excessively toxic. Hormonad disrupTion as a basis
for —he Leydig cell tumors was congiderad, and the CPRC agreec L
—nde of actiecn {(antiarndroge=nic) for these tumors in rodents
sppoars to have been dsmonstratad. The consensus of the CFRC was
Fhat rhe relsvanoe of Leydig cell tumors to humans could not be
diemissed. The CPEC also agreed that hormonal mechanisme Tor
prostate tumors and ovarian sex cord stromal tumors have not yet
nesn developed. There are several ~hemicals structurally related
ro vinclozslin alse asscciazed with Leydig cell tumors in rats. B
nor-linear Margin of Exposure (MOE) approach was recommended for
cstimating risk becauss the tumors were mainly benign and thare was
1ittls concern for mutagenicity of vinclozelin.

hat

{11

At the present third meeting con VinSo zolin, the CPRC was presented
with preliminary results of a réa-=vajuation of the pathology slides
from the ovary and prostate of ths rat. It was noted that the re-
evaluation nad not undsrgone a pathoclogy peer review n accordance~
with DPR-%4-3; however, 1t was d=cided to provisionally accept these
d=ta. DRased on thess data, ths only remainine tumors wWith
inereases that wars statisticslly significant were the Teydig cell
rumers in the -at; although, some members felt that the increases
in prostatse TUMDIS wWere equivecal, but could not he dismissed sincc
—hers wares no prostate Lumors in concurrent ccntrols.

The CPRC also considered the recommendations from the Cctober 30,
1896 decint meeting of the FIFRA Soiertific Advisory Panel and
gctence Advisory Board (Panel). The results of this meeting wers
equivocal and it appeared that a consensus ooinion frem the panal
as a wnole was not reached.

The majority of the CPRC agreed that, based cn the revised
satholagy, vinclozelin should be classified as a Group C - possible
human carcincgen - and that a ron-linear approach (MCE) based con 2
NOEL for hormone-ralated sffects, should be usad for quantitation
of human risk. The MOE approach was chosen bpecause ths remaining
cumors (Leydig cell! were benign at dose levels wnich wsre not
corsidered to be excezsive, and there was little concern for
muitaganicity of wvinclozolin.
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B. Material Reviewed:

The material available for review consisted of the
Carcinogenicity Paer Review ol Vinclszalin (2ad), preliminary data
trom the Registrant's re-evaluastion of spathology s_ides from the
prﬁhhﬁ & =nd ovary of the rat, the report oI th Seience *ﬂrlhmzy
Soar AR, dated December &, 1296, and other daza sunnmaries by
.. PamiJ 2aderasn. The matarial raviewsed is attached tc tTihe £-1a

cosy of chia report.

S Backgrcound Information:

Thz Health Effec-ts Divisien :,:rr'ln".ng-—-ﬂlﬂit}’ Faer Feview
(TPRC! meT on August 30, 1885 and april 17, 1335 to

sonsider Ths carcinogenic potential of winclczolin. AL Lhat Time,
Lhe majority of the CPRC agreed that vinclozelin should be
~lz=ssifled as a Croup B2 - probable human carcinegsn - and that Zor
the purposs of risk chn¢ sterization, a non-linear aporoach -
Margin of Bxposurs (MOZ) - should be used for quantificaticon of
human risk. This claz:;*lcaclﬂn WaS bassd on statistically

significant incresassd incidences of tegkisulary leydig cell adenomas
and prostate adenomas i male Wistar rats zrnd an increased
incidence of cvarian sex cord stromal tumors (p = 0.053] in femzle~
=== az = dose (500 ppm) which was not skcessive. The MOS spproach
wag chosen because thes LumMOrs were berign at a dose level which was
not considered to be sxcessive, and there was little concern for
mutagenicicy of vinclozolin. Mechanistic dsta for the Leydig cell
tumors zlso provided further support for the use of the MOE
sporcach. - For further information, s=e ~he memorancum Libled
"Carcinogenicity Peer Review ol Vinclozelin (2nd) ', dated Sept=mber
L8, 152E.

fm October 30, 1395, the FIFRA Scientific Advisory Panel and
Sclence Advisory Board (Panel) met jointly to review a set of
scientific issuss posed by EPA relating to vinclozolin and its
carcinogenic patentld] At the me=ating, repregentatives from EPA
present=d a review ol ths carcinogesnicity data and issues on
vinelezelin, Also at the meeting, reprssentatives from BASFE
Corparabticn presented new ipfermation, including a re-ewvaluation of
the microscopic slides from the Wistar rat studies, relating to the

orostate and ovarian tumors. This information nad nct previously
Fesn submitted to ZEA, 2 general discussicn tr=urd. Following the

me=ting, the Panel tresented its interpretation of the data aznd it

view 00 Lhe carcinogesnic potontial of vinclozelin in a report dated
December &, 15%6.

Summary of the 5AP/SAE Panel Reccommendations:

Trhe specifis questions posed by SPA and ths Panel's responge
Lo sael cuestien sre inecluded in the Panel zeport, dated December
&, L3S A zuprary of the Panel’s raoomm arions is pressnted
Delow
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Tha Panel noted that the target tissues of concern icestes,
proszabte, ovaryl are endocrine cocatrol_ed, with a -relatively high
‘neidence of proliferative lesions in controels. Based on the re-
svaluation of the prostate and ovarian pathoelogy, the Panel
cem=idersd the proliferative lessions in these organs te be mostly
nyperplasia, with few adenomas and no malignancies. Further, the

merign Leydig czll tumors shzervaed "in the testes, although
significantly increazed, werz considered to be a common OCCUITence
ir the Wistar raTt. Dasea on the re-avaluation of the microslides,
Lhe Panel believed there was a significant ilncrease only in
tes—icular Leydig cell adenomas. The Panel concluded that "kased
on —Bese datz, it is Far from established that wvineclozolin is
carcinggenic te bthe rat. T+ iz not ruled sut, howsver." LI

reaching this conclusion, i1t is not clsar if the Panel considered
he sirmificant increase in resticular o211l adencomas (benign; to
not reguire a "scarcinogenic” classification for vinclozolin because

~he observed tumors were beéenign ratler than malignant, of 1f thexe
was some other reasen for ths Fanel’s conclusion.

Noting the incrzased levels of luteinizing hormone [(LH) and
serum testosterons in Wistar rats treated chronically with
vinclozolin and additional dats showing gpecific inhibition of the
restos-erone receptors by vinclozelin, znd alsa reduced prostate - -
weights znd decreassd snogenita. distance in other szudies, the
Danel concluded chere is "little doupt that vinclozolin has
antizndrogenic action. The increasaed testosterone levels zre
likely the facteocrs producing Leydig zell hyperplasia/tumors. "

When asked to comment on the Agency’s classification cf
wrinclozelin as a R2 - Drobabls human carcincgen - , to ZTanel
ata-ad "we would consider the possibility that vinclozolin is
carcinogen in rats or mige, but the evidence for this Is not
comoelling. The Panel belisves rhat the classification of
vinclozelin using the new guidelines would be ‘not likely to be a
carcinogenic hazard to humans’".

0w

Regarding the method of cuantification recommended by th
Agency (MOE approachi, ~a pancl agreed with the Agency and stated
"the most appropriate method of rizk quantification is on a non-
linesr model, MOE approach based on a NOEL for non-neoplastic
effacts."” :

D. Bvaluation of Carcinogenicilty Evidence:

Cata previously evaluated by vhe OPRC are presented in the
remer=ndum dated September 18, 1956, which describes thz
cecond pesr Teview mesoing held cn April 17, 1956, S=& Lhis
memorancum for more detalled information. Data nob previously
considered by the CFRC are prasented below.

s Parnolodgy Re-svalustion of OVADY and Prostate Tissues from
grudies o Wistar Ratbs Usirg Vinclogoiin as the Test Material



Carinogeniciby Peer Fovemw al Vindclogoin Dird)
Jamuary 15, 1997

Refs-ence: {azen, .0 "pathology pser-rsview of ovary and
prostacte; studies with vinclozelin: r=2g. no. 83 258"Y,;
consultart to BAST Aktiengesellschatt (Department of
Texioology, Ludwigshalzan, MRID none. 21 pages,

Dats pressnted ¢ the FIFRA Scientific Agvisory Pansl and
Soience Advisory Sosrd (Parel! joint meeting on Dotobar 20,
1596

= Eyperimsptal Desizn: Microslides from the ovary and
oroszate Irom three studies in Wistar rats with
vinclozolin were reviswed independently by Char_es C.
Jzpen, DVM, Ph.D. {(Ohlo State University) . The three
atudics wer=: 1) 2a-month carcinogenicity study in
1

vk

ratg. BASF (Qermany), Study # 718C275/88105, May 2,
16%4, MRID 432547033, 2) 24-month chronic toexicicy study
‘n rats, BASE {(Germany), Study # 7150375/8B028, May 3,
1934, MRIL 43234701, and 3} 2-month feeding study in
rats, BASF (Germany), Study % 39850375/88lle. Dr. Capsn
ad Dr. Cembardt (BASF, Germany), the original study
pathclocizat, then met inm CTolumbus, ohig, -In Ootaber,
1296 "to review all microslides on a dual-headed
microscops where cur histepathologic diagncses
previously had not been in agreament. A CONSENSUS Was -~
~oacred an 311 cas=s and the pathology data tables
generated rapresent pur fizal diagnoses on the lesions
in ovary and prostzte glands."

“MDORTANT NOTE: The poer review procedurs Iollowsd by
Crs. Capen and Gembardf was OCT in accordancs with PR
Notice 24-5 {August 24, 1994), which sets forth spec_fic
procedures to be followed for submission of pathology
re-reads to the Agency. In particular, the procedure
we=s deficient in that @ Zathology Working Group (EWG!
had not been convensd to resolve differences 1
diagnoses between Dr. Capen (peer review patholegist)
ard Dr Gembardt (study pathologisz). Nevertheless, the
Snp/SAR Panel did accept and utilize this pathology re-
yoad in ire delibesraticns on the carcinogenic potsntbial
~f vinclezelin. on considering the recommencations of
the Pansl, —he CPRC alsc decided to accept and utilize
the pathology re-recad, but oo a tentzbive basis only
pending submissicn by BASS of an accaptable peer review
re-read of the evary and prostzte microslides performed
nh el mcoordance with Bx Nollce 34-5. Ik iz tas

understanding of the CPRC that BREF intends to do thls
agsumsc
I

iv the near futurs. The OPRC furtner 2. Ehal The
pathologic diagnoses in Dr. Capen’s re zrnd that by
chs PWe will not differ significantly. n the int=sxim

antdl .an Acceptabie pathologic re-rsad 15 submitted, tke

I

e
0
ot

=valuatioa and ¢lagsifizarion of the carcinogenic
mozenkial of vinclo nlin reperted in £his docunsnt nust
be consicared fenta
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Discussion of Tumor Daga:

onrary

Since ags-rolated ovarian cortizzsl snromal hyperplasia
Zvequently goours in old rats, the histopatheologic
myiteria in Dr. Capen’s raporft were morc clearly ceilined
neey olassify 5 different grades of ovarian corcical
stromal hyvperplasia based upon severity and extent oI
involvement =f the gonad, and to distinguish stromal
avperplazia from henlign pvarian s&x sord/scromal

camors". Dacailed criteria for the ° grades of ovarian
cortical stromsl hyperplasia and for benign ovarian sex
cord/stromal btumors were presented in the report. A

the CPRC meeting, Dr. Lucas Brennecke, pathology
~onsultant to EPA, concurrad with the histopathologic
cri—eria used in Dr. Capsn's report and the CPRC decided
to accept and utilize the re-read of the ovary
microslides subject to cenfirmation of the dzta, as
descriped previzsusly, by the Iuture submissicn of an
acoepbable PWE report by BASF Corp.

Based on -—ne revised criteria for ovarian prolifsrative -
lesions, cthe incidence and graded severity oI ovarian
mor-—ical stromal hyperplasia and the incidence of benzgn
cvarian @ex cord/stromsl tumors in the carcinogeniclity
study (study £ 7150375/881058) and the chronic toxicicy
atudy istudy # ~150375/88026) are presented in Taples 1
and 2 —eapectively. Using the revised criteria,
considsrsbly mors hypernlasias and fewer tumors ware
acorded chan reported previcusly in the coricinal study
report.

1 the carcinogenicity study, psreentage incidences of

cvarian corciczl stromal byperplasia were 56%, 98%, 9u%
and $0% for the C (concrol), 50, 500 and 2000 ppm dozo

CIOUDS respective’y. M=an severity sScores were 2.3,
2.7, 2.9 and 3.4 foxr the concrel and dose groups
raspactively. In the chronic fesding study, percentsage

incidences of ovarian corcical stromal hyperplasia were
0%, 93%, l00%, 1c0% and 100% for the 0O (control) , 150,

L)

sop, 1500 and 4500 pom dosé groups respectively. M=ar
zaverity scoras were 2.4, S, 2o8; 3l ahd 2.1 for tHe
contral and dose groups raspectively. Since ovar-an

~ortical stromal hyperplasia cccurred in nearly a1l
Female rats in the study by 24 months (parcentags
‘ncidence in all groups, ineluding the control groups,

waz 90%-1C00%), a tresatment-related effect on incidence
could rob be established. The mean ==verity sSoorés 1R
nobth studies, howeveX, WEI= dmse-related, indicating an

cffact on This paramater——the mean ssverity increasing

ag the doge of vinclozolin increased.
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fegarding the benign ovarian sex cord/stromal fumors,

percentzge incidences in the carcincgenicity study were

4%, 4%, 4% and 10% Lor Lh& 0 (control), S0, 500 and 3CCE

oom Gone groups reapastively .  FEercentage inmidences in

~he chronic fesding study ware 0%, C%, 0%, 0% and 5% for
o

-

the ¢ (cortrell, 156, 500, 1500 and 1200 ppo doge grouns
respactively. Ths cnly 1:craased incidence in treated
ariimals in baoth stndies was a slight increase at the
michest dose tested (3000 ppm in =he carcinogenicity
study znd 4500 ppm in che chronic boxicik y':rujy}

These dose 1E¢Pl~ (3¢C0 ppm and 4500 ppm respechtl F2 1y

nad D?nV*aJ_ v bezn determinsd by the CFRC RO be
ewcessive “or svaluating the carcinoge i potential of
vinclozolin (see the memorandum describing the 2nd
mecting, dated September 18, 1596) . It was agrsed oy
h= CPRZ, based cn the —avized criteriz for the ovarian
i f=rative lesions, that a trecatment- related

rezsed incidence of benign cvarian sex cord/stronal
Fumors was nol observed in eltlhsr the carcinogsnicity cr
chronic todioivy study at a dose level which was niot
excessively teXic.
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Table 1. Incidsnce anc Graded Severity of Ovarian Cortical

Stromal Hyperplasia and Incidence of Benign Ovarian Sax

rard/Stromal Tumors in Carcinogenicity grudv (sStudy #

=150p375/88105) with vipolozolin in Wistar Rats

Based on pathclogy re-reads in Dr. Capen'’s report
0. ‘ppm __BQ ropm SO0 pon 1000 pom
oo, exam. 50 45 5o =R
Ovarian Cortical
Stromal Hyperplasia
Incidence 48 48 45 45
Fercent (cE%] (96%) (98%) {20%)
Mean Ssverlity*® 2.5 i 2.4 3.4
Zenign Ovarian Sex
Cord/Stromal Tumexr
Incidence 2 & P =
Cercent (4% (4%) i£%) (Z0%)
tRangs of severity grades: 0 -5
Tahle 2. Incidsnce and craded Severity of Ovarian Cortical

Streomal Hyperplasia and Tnoidencs of Benign Ovarian S
Cord/Stromal Tumors in Chrenic Toxicity Study (Study  F

220

7150375/88025) with vinglozolin
Based on pathalogy re-r2ads

in Wisz
xn Dri

ar EaCs
Capen‘s report

0 pom 450 ppme 500 pom 1300 ppm 4300 npn

Mo . exam. 20 =0
Ovarian Cortical
stromal Eyperplasia

Incidsnce 1z 15

Tercent (30%) [535%

Mean Severity® 2.4 2.4
fenign Tvarian Sex
Cord/atronal Tumer

Tneidenas 0 o]

Farcent (C%) (0%

oy

*Range of sevarity grades:

20 20 20

20 2. 0 20

i 1100%) (100%) (1o0%)
225 E [ I

ol 0 1

§ (0% %) (5%
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ErostaLe

Re-svaiuaciez by Dr. Capen of the prostats microslides

from the carcinsge-icity aic chrotic poxloliby Stuzlies

Jging The pam2 bistspathologis eribadis previously used,
7 T o Gemoards (BENI critsxisa; Yarlsman, et =1., 1535
did neot result in znv d:ffersnt diagnosas between The
rwe pathologists (sec Table 21 In the carcincgen city
Siuay, p=roantage lnoidences of focal hyperplasia oI the
prostate acinar coithelium wers 22%, 34%, 30% and £0%
Fo= the 0 [(control), 59, 500 and 3000 mpm ooss groups
regpectively. The incraases &l 500 opm and 2000 ppm
ware statiztically sicnificant fD ¢« D.GB) . I Bhe
chreonic fezding study, pescentage incldences oL focal
hvperplasiz of ths prostaté acinsr epithelium ware 10%,
- 0%, 17%, 40% and 22% frr the § loontrol), L0, 504,
1540 =nd 4500 pprm Cose GrouDsE respectively. In neithers
study was the increased iocidence strictly dose-related
=ince the highest incidence in both studies cccurred in
mid-dose groups. Historical control data for this

—

lzheratory, refsrred to Dy Dr Capen i P. 2 of His
repoxt, was basad on 34 chrenais studies in Wistar rats
(Novamber, 1581 to aApril, 19358) in whieh thz incidence--~
of focal nyparplasia of the prostate scinar epltne_+:w
ranged from 0 Lo £2% with a mean of 11.4%. Only toe 00
opm dos= group in Roe carcincgenicity study had an
inoidence (50%) which exceeded the nmistorical control
rangs.

In the carcinogenicity study, percentage ‘ncidences of
mroglace adsnomas werse 0% 6%, 14% znd 10% for the 0

,
o0 ppm dose JTOUDE
[ ==

zconTrol), 50, 500 an 5 )
regpectively. The incrs ¢ at 500 ppm (p < 0.01) and
3000 ppm (p < £.05) wers St aTistically 57gni£'c;nt In
e chronic fesding study, Dercentags incidences of
prostate adsnonas wers 0%, 10%, 5%, 15% and 6% [or the O
(conTrol), 150, 500, 1504 snd 4500 ppm dose Jroups
rﬂ&pﬂctl*t v. Since the highest ‘ncidences in both
studias occurred Ln mid-doge groups, ia neither st 12y

was the -ncreaséd incidsance “trlF‘LT dose-related,
sietorical contrel datz for thiz laboratcry, referred to
o Dr Cagen on p. 4 of his report, WS hazed o 34

"!-.

reyleman, J.HL., Al-son, Folew, G.L., Maekawd, &~ MoConnzll,
B,®., Surssai, 5. Reiumnd apd Walerio, M. Male ge spital system,
il m. Io: Ipwermabional of Bodent lumors. Part 1, The Hat.
Tare Poblicssion Ho. 1da. capern; D.L. Dungworth. B.AE. Crissemer,

P

o
. Tro, and W 5. Turisav Teance, L3396, L DUess.
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Tanl= 3. Incidence of Proliferative Lesions in Eroscats From
Carcinogenicity Study (Study § 7150375/881C5) and
Chronic Toxicity Study (Study # 71502375/88028) with
Vinelezolin in Wistar Rats

Bazug on pathelogy re-reads using RENTD criterig in Dr. Cagen’s reEponc

Carcirogenicity Etudv 0 pom 5C ppm B00 pDm AR00 opo
Ho. exam, 48 4% B0 <
- iE '! T o= H

Adenoma, Ventr al-
lateral Llobe

Tncidence E 3 7 &
Fergant (C%) {6%] (14%) ** (ED%
Chronic Tox Study ¢ ©opm 150 por 50C ppm 150C ppm 4500 Dom

C
Ho. 2xXam. 20 =0 148 20 13
Taczl Hyperplasia,

acinar epithelium .
Tncidence 2 2 3 g g
Eercant {10%) 1% FED {40%) (22%)

Adenoma, vantral-

laterzl lobe
Tnoidsnce U z L: z i
Percent (0%} {10%) (E%) {15%) (6%]

If *, o <« D.05. If **, p < 0.01.

ch=onic studies in Wistar rats (November, 1381 To Avril,
1ce5) in which the incidsnce of prostate adenomzs ranced
from O to 15%. In neither study did the psrcentage
incidence of prostate adencmas in any dose Sroup axceed
the historical ccntrol range.

Also in Dr. Cgpen’s report was a re-evaluaticn of
calected prostate microslidss according to a differsnt
==t of histopathelogle griteria published by Dr. M. C.
Bosland (Bosland, L?QZ]E, an internationally recognized
axpert in the pathology of the mals reproduclklve system
in Tats (s=e Table £4}. ©Only rats previcusly diagnosed
as having a prostats zdenoma (RENT criterial weres
imeluded in £this re cvaluation. Acoording to Dr. Capen.

THomland, M., Lesions in Lhe mals acoesssory sex glands and penis. Lo

Cathoniology of the hginc Haz. vol 1. U. Mehr, D.L. fnngworth, anc C.C. Capen

feds .1 . TLSL Press. Washinghten DO, 1532, pp. 443-%67,
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P e

praviously useg more conssrvative RENI crite
ﬂei prostaze adenomas s "an ‘intra-acinar e
=

roliferacive lesion abliterating giily aEe anﬁn
Cuﬁd;'ﬁd by sone distor-icn of normas a“C" £
onliteration of the Zumen of the aginus". Thz
land oriteriz, however, claszifisd vsmall Zoosl
olifarative lesions cof ﬂrﬂﬁhatlu ::lﬂa* epithalzum
siced Lo the involvement of 1 to 3 adiacent slveoli,
that do net dis-ort normal zlvenlar srchibenbure, as=
atypical hyperplasia”. ar the COPRC neeting, Dr. LilZss
urennccks, pathology consultant To EFN, racommended that
e Sosland criteria be used to classify the prostzate
nroliferations ohserved 1o ths carsinogenicicy and
shronic toxicizy studies on VI inclozolin.

— R ;LI ol
b
I_I I fL

o

Tn The carcinogsniclty study, incidences of alyz nical
nahe*ﬁlﬂbjd ware O, Z, 5 a:d 3 for the 0 {(comtrol), B0,
5ol and -Luc ppm doss group -sspectively. In the
*h“cn-w eding study, ;::1Hences of atypical

ryperplasia were 0, O, ¢, 3 and 1 for the 0 (con ool )
1JD 500, 1502 and 4300 ppm doge groups regpectivaly.
In the uarc;:uuar1c1 vy study, incidences of zDrogtete
adenomas wers 0, 1, 2 and 2 Ior ths O {control)., 50, 290
and ?CGG ppr dose Sroups ~agpectively. I° the chrm:i:
fzading study, imcidercas of prostate =henomas wers O,

5 " 4. 4 and O Sor the O (ecnorol), 153, 500, 13CC =nid

fl -y -

4500 pom dosc gIoURs respectively

Recocnizing that the mrﬂlifpratl‘e lesicons observed in
ths prostalte were focal or muitifecal, and that they
only develcped in clcer rats wl_l clear evidencs 0Of
prostates atrophy, 1t was the consaensus of the (CPRE,
Lased on the totality of avrailsble daca on prostate
nypexrplasia =nd adsnomas, that 2 Lres tment -ralated
inoreased incidence D_ prostate adencmgs was not
observed in either ThE ,dgflﬁoﬂpulfl yg-or chronic
Loxicity stucy. This cenclusion iz subject Lo
coafirmation of the data, as sescribed previously, by
the future submissicn ol an &ccEpR! zble PWG repcrs DV
T‘.tASF ez ‘

-

“Seme manbor

s falt =—nat Lle lnoocases in pru:;-_:ra LupoTE were aguilvesal, Dol
1

~ovid noo be dismiszsed, sL002 ‘bere worae Ro prostate LUMOLS i COnCUrTans

mopntrols,

T
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Table 4. noidence of Proliferatlve Lesicns iﬂ Prostate from
Carcinogenicity Study (Study # T150375/85105) and
~hrenic Toxicity Study {(Study # 7150375/88026) with
Vinclozelin in Wistar Rats e
Brsed =n pacthology so-reads peing Bosland criteria” 1o Dr. Capen's repors
Carcinoo=ricity Study L e 5 50 oom 500 ppm 3000 pom
e ol 3 2 i P = =
Mo, exam. 0 3 7 5

rtypical BEyperplasiz

Trncidencs 0 Z 5 3

Adenoma, ventral-

steral lchke

Irnoidence c 1 2z 2
Chronic Tox Study 0 pmm 150 pom 500 ppm 1500 Dom 4530 ppm
HNo. esxam. a 2 1 3 1

Atypical Hyverplasiz

(]
L
o]

Incidencze 3 3

Ads=noma, ventral-

steral Ichs S
lateral 4 . 5 .

Troldence 8]

&

(s

1 i soed 3 B 2 o9 sbe adenioma (REND criter-a)
Cnly LS Praviously diagnosced a5 having & prastabe = =l

wewa included o bhis re-ewvalussion
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B Additional Toxicelogy Data on Vinclozolin:

See the memorandum titled "Carcinogsnicity Pesr Roview of
Vigolozolin (2pd) ", dated September 18, 1936,
F. Weight of Evidence Considerations:

The RO considerad the following obhservations regarding ths
Loxicology of vinclozolin for a weicht-at-the zgvidence
determinaricr on its carcinogenic potential. These cbservaflions
were dirsctly gucted from The memorandum titled "Caroincgeniclty
Sear Review of vVinclozolin {(2nd) ", dated Sseptember 18, 1336 (pp.

40 42) exc=pt for cbservations which referred Lo ovary ardd proscate
—jssres iz the carscincgenicity =nd chronic toxicity studies. These
mhoervation on ovary aid prostate were dsleted from the S oy ot o
CUGEETIons (indiceted by ---), and replaced by new observsticons
Lased on the re-evaluation of the ovary and prostate microslides
dizcussed in this documsnt.

1. *®Male and female C57/6/JICO mice were fed 0, 15, 150, 3000 er
§000 ppm of vinclezolin, technical for TH-weeks. The highest dose
tested (HDT) in the mouse study, 8000 was determined to be
excegsively high for carcincogenicity testing. This waes based cn---
gtatistically significant increases in mortality and body weight
gain decrement and reduced relative efficisncy of food utilization;
1iver fooal necrosiz, bile duct proliferatiom, pigment storags and
lipidosis cf the adrenal cortex and obvicusg endocrine disruption
were alaoc cbaerved in males and females. Because of the excessive
dozing in this study, the relevance to carcinogenicity in humans of
rumore occurring at the HDT was guesticned by CFRC.

Hepatocsllular carcinoma/adenoma anc hamangiomafhemangic—
sarcoma wers s-—atistical significantly increased by pair-wisze
comparison with gontrcls at 5000 cpm and for increased trend in
ma.es and femalss.

The incidence in testicular Levdig cell hyperplasia in mals
mics was increaged at the 8000 ppm dese lsvel only.™
. "Male and female Wistar rats were fed vinelozolin at 0, 50,
500, or 3000 ppm for 104 weeks (Cercinogenicity Study). Clinical
signa of toxicity were observed in both sexes and in males, there
was alse a 35% body weight decrement accompanied by a reduced Zfcocd
afficiency; in females, there was a 27% reduction in body weight
and reduced food efficiency. '

—lere were statisticelly significant increazes in teshloular
leviaig zell - aderomas in mals rats --- =h beth the mid- andd
highest doses (50 1300 op -

wianificant 1glosg
cortical Lumors in
arnly "
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Bacad on revised criteria Ior cvariar proliferative lesions, =
tveatment-related increased incidance of benign gvarian S8X
cora/scronal tunmcrs was not sboerved in this study at & doc=e level
which was not excessively Loxic. Further, based oo =
recemsidsracion ef the -otzlity of avalilable evidence on prostatl
proliferative lasions, 1C wWas ~onoluded that a treatment—}elaueﬂ
increased incidence of prostate adsnomzas al3o was not obsarved in
fthis szudy. Both of these ~onalusions are tentative pendcing
oconfirmation of the dats, as descoriped previously, DY the fubture

supnission of an acceptahle FPWO renort oy BASE Corp.

=

nThe majority of ths cpRO considersd the 300C ppm dess tc he
excz=uzively ToXlc lhassd on the waiaht gain depressions and other
~linical signs. However, it was oted that survival was enhancad
i femsls rats at this dose relative to controls,. and survival Iin
rales was conparable to that of controls. The CPRC agresd that The
next nighest dose (500 ppm) was adedquate for zas=assing the
carcinogenic porential ~f vinclozolin in both sexes and considered
fhe tumors wnich occurred at tha= dose with gratistically
significant incrsases t©o0 be relevant: namely] leydic cell =---
adaromas in malis razs --- "

3. nMale and female Wigtar rats were Ied winclezolin at 0, 150, - -
500, 1500 or 4500 ppm (Chronic Study) . Body weight gaid decremants

of »»15% and otheT clinical signs of toxicity were noted at the
highest dose. '

iale rats had = statistically signiflcant increases in
hepatocellular carcinomas at the highest dose (4500 Dpm) z=nd a
statigticzlly significant positive trend. Male rats also zad
cratistically significant increascs in benign resticular leydig
~all tumers at 500, 1500 =znd 4500 ppm {(9<.01 at 2 top doses) and a
a-=tistically significant positive crend. Temalse rats administered
TAnelozolin in this chronic study had sta=istically significant
inereases in adrenal combined adenoma/carcinoma --ngumors" at the
highest dose (4300 ppm) and there was a stacisticzlly significant
positive trend (p<-01) for +his tumor type."®

pased on revized mritaria Sfor ovarian proliferative legions, a
treatmant-related increased incidence of benign Ovarian £ex
pord/etoomal CUMOTS wWas oo observed in this study at 2 dose level
wnicoh was not exnagssively toxic. This ccnclusion 1s tentative
pendindg confirmation of Tha dara, as desoribed previously, by the
future Suomission of an acceptable FWE report by BASE Corp.

wore conSistent Witk thEr I Ehe carcinogeniclty asbtudy, in Cerms DI
Lebih Ehe testicular Levdig cell -~ BUMOLS and sicns of Toxlzlhy
(body welght gain reductions >»13% and sther histological signs) -
The highest doss (4500 Dpm WES mmnsidered to De sxcassively noxic,
and the next highestz gose (1500 ppm! was considersed To De adequarcs

nThe CPRC concluded tnat rme results from this chronle study

{11oc excessively Foeiz) M

15
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4. rnFrom the submitted studies, vipclezolin was not mutagenic in
rest of the mu-agernicity assays with and without activation where

applicable. Thassz stuciecs wares the Szlmonsllas aszay, Chinese

bameter ovary (CHO/HGPRT) forwsrd gene mutation assay. mammal
cells in culture oyTocsnetlc assay, rat hepatooyts DS assay
the Crinesse —amster i vivo sister chromatid excihange assay.

study, [orward mutaction in the mcuse lvmphomna LS178Y THE+/- 3

e
[=]

-1
ol S B i 1)

L N
Jt

it

L1

L

~lone SoSay, was negative withoul actbivation, but =sguivooal witn
sotivarion begauzse of Lest material pracipitation. These rssults
indicate little cencern for mutagenicity of vinclozclin.

tudy (HED Doc# 000244] suggcst no

I'he rasults of 2 dominant lethal

ranls eff=crce o

[ TR

concern for hers ollow-up at this cime."

. nyincleozolin and/or its metabolic products are structurally
related and related by biological actiwvity to procymidone,
flutamide, cwyorotercne acetate and/or their related metabolic
products. All result in androjen deficiency to androgen sansitive
croans, cause liver toxicity at migh dosge levels, and zll cause
teotiouiar Leydig cell hyperplasia/adencmas and liver carsinomas
(liver carcincma has net peen verified for flutamide; at high cdose
lavels. Unlike wincleozeolin and progymidone, which nave
antiandrogenic propsrties, ipreodione administration resulted in
secrezsed plasma androgerns possibly by 2 diffzrent msckhanism (dakza-
in roview) . Note: procymidons, a weaksr antiandrocsn than
vinelozolin, czusss ovarizan stromal cell nyoperplasiz st 2300 ppm.
mhese data were unavailable for considsration by the CPRC.

Ln

Vinciszolin =nd procymidcne ars n=gative in & battery of
mutagenicity studies and iprodione is positive for unscheduled THA
synthesis {(vinclezelin was negative #nd procymldone was studied and
nagative for unscheduled DNA synthesis, but the study was
inadsguate; . The literaturs considers oyprobtsrone acetate a wask
mutagen =nd discusses the possibility thaz flutamide may be a ws
mutagen beczuse -a metabolite was found that govalently binds €2
liver prot=ins (Fsu et &l -g34, abstract).’ The CERC indicated

1~

AL

= -

“hat iprodicne and procymidone were B2 carcincogens and suggested

ckat flutzmide and/or cyproterons sostlate mnay reouit 2n liver
carcincoma in humans. The evidence taken tcgether (see also
Appendix ITIA; was nct corsidsred as a basiz of suppert I9T
potential carcinogsnicity oI vinclozolin for humans."

§. nEprmonal dis-uption as a baals Zor the Leydig zell tumors was
cenciderad, and the CPRC agreed that a mode of action
(antiandrogenic) for these tumcrs in rodents appears to have been
demorstrated (gee Bppendix of the second FPeer Beview of wvinclozolin
for = detailed discugsien). The consensus of the CPRC was that the
ralevance of Leydig cell tumors 2o humans cannot be digriseed.”

=

‘Fau-o, T, Bersen A, Lettersn [, Fromenboy-=. Fizn-2 and Fassayrzs D
1554} Taxisity of the antiandregen [lutamide in 2solated hepatecyte J
sharmacul, Txp. Thner. 28%-9354-2%62. Only absbtract sesn. &
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. clasgification of cupciacgenic otantial:

oo pesr Reviaew Conmittes senasidersd the criteria cognrained in Tos
Ton's "Guidelines for carcincgen Hisk Lcsassment! [FRE1: 32882«
14003, 1988) fof slassifying Lhe welakht of svidenze e
vinelozolin

Ar thne sacond Carclpogsnicity Pear Beview mesting 99 ringlozelin,
the majorizy of the CPRC agreed thal wipoiozolin sheyld b
~lasgifiec a8 & Croup B2 - probabple Raman carcinogen’.

pe this third mesLing. the majority of Lh= coRe recommended Lhat
vipclozalin should be . laasified as a Group C - pessikle numan
carcincgen - and thnat Eor Lhe pUrposSs of riex characherizatlon, =
men-1inear apprsach (MCOE) Lasad on & MOEL Lor hermone-related
cffepts, should be used for guantikacion of human Tisk. Thgﬁ wae
pasad on the Registrant’'s submizsion of prelimimary re=sules” o a

re-evaluation of £he pathelogy slides
of the rat: howaver, 1T Was dacided o prov
datz. Bassd on thase datx,

increszsc3 that waye gratisticelly 8
tumors in Lhe rat; although scme ma
prostate tumors werc eguivosal, Fut cou

mbers felt thst

from the ovaly
igaonally
che oply remainilng LUMOT
ignificant was Che

14 not be dismizsed.

and prostate
accept these
type Witd

Leydig el

incresses

1

1T

Loae 1

‘The proposed TeViDES guidalines oz Caccinogen mizk Assasswent (April
14, L&%&) were Do 1=ad bo olamsalfy vinciezelin, iu corder LD e lnTaln

consignenay with prooymidsne and ip-odione

ﬁ"":*.c:'.e dabs had not undergois patno.sdy peer TTVIEW

FR=E4-5.

i
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Addendum

The toxiaology endpoint and dose Lo e used for non-linss
cxtrzpolation and MO gquant.ztation o s~antial risk to humans is
spegifisd in the "Second Toxicology Endpoint Selection Documernit "
Sov winolozollin, dazed Bugust 1, 1926, The following is a direct
quotaticn from page 11 of that document.

"The Sslected Endpoint for the NMenlineax Extrapolation and MOE:

The TESC reczmmendsd that the [dzoraased] epididymal waight
feom a 7 gensrab on reproduction study (MRTDH# 42581301 and
£3354705) with & NOEL/LOEL = 4.2/30 mg/kg/day ke used as the
andpoint for the MOE kassd oo the eviderncs that androgen
deprivation (antiancrogsn cffecta’l results in both testiculzr
Leydig cell tumors and epididymal weight decresse. Since other
cumo~s= were mostly benigm, they also would be regulatad based on
rhe same erndpoint as the testicular Leydig c¢ell tumors."



